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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charge 
transfer material which has large mobility of a 
carrier and good solubility with a binder polymer 
and without precipitating crystal or producing 
pinholes even when the material is used in a high 
concn. and to provide an electrophotographic 
photoreceptor having high sensitivity and a small 
residual potential which uses this charge transfer 

material. . 
SOLUTION: This charge transfer material used 
for an electrophotographic photoreceptor is a 1- 
(p-aminophenyO-1 ,4,4-triphenylbutadiene deriv. 
expressed by formula having >0.7 molar ratio of 
trans form [moles of trans form/(moles of trans 
form + moles of cis form). In the formula, R1 , R2 
may be the same or different and are 1-4C lower 
alkyl groups, phenyl groups or benzyl groups 
which may have substituents, R3, R4, R5 may be 
the same or different and are hydrogen atoms, 1- 
4C lower alkyl groups, 1-4C lower alkoxy groups or halogen atoms 
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^W^/^^x/y (2a) bJf-A^r?* 

7x ^) -i-7x=/^^ Oa) 1. 3g 
(5. S^V ^r/^) 1 » 2-^DDi^5mL^ 

:/*<D»fr* (6 a) 1. 4g#btLfc 0 rOt>0$r- 

^440mg^3- (p-WW^^.sA') - 

(7 a) as#bnfco 
2 9. 3%-C*>9.-|BA (mp) |il 3 4-1 36W 

[0 0 6 7] X H-NMR ( h 9 V*#<D 
Ifi-T) 5 ; 3. 0 5 (s, 6H) ,6.59 ( d , J = 
8. 2Hz, 1H) , 6. 67 (d, J=9. 1Hz, 
2H) . 7. 27 (d, J = 7. 9Hz, 2 H) . 7. 
47 (m, 3H) . 9. 38 (d, J = 8. 2Hz, 1 
H) . 

MS (m/z) ;251. 2 34. 2 2 3. 2 0 7, 1 
7 8, 1 6 5. 1 4 5, 1 2 1, 1 0 2. 9 1, 7 7, 
4 2 0 

[00 6 8] (2) «§*ftA4fc 1 0>frJ* 
3 - ( p - v>p< ^ / 7x^V) 

^nW> (7 a, h9^#*^*=0- 9 8) 4 
30mg (1. 7§y*A^) , ^.^f^lP^ 
^f/V6 2 5mg (2. 0 , DMF 1 

0mL*50mLOBS75^ = lcTO5, 2 3 0mg 

(2. o5-;y^) ^y^-t-^h^>K$r# 

SOmgHfc, Jfe^l*4 0. 8%T% »^ (mp) i* 1 
9 0-1 9 5t:-C£>o/c 0 

[00 6 9] 1 H — NMR (b7^#^^^ 
IBi") 6 ; 2. 9 3 (s, 6 H) , 6. 5 6 (d, J = 
9. 0Hz, 2H) , 6. 68 (d, J = l 1. 5H 
z, 1H) , 6. 72 (d, J = l 1- 5Hz, 1 
H) .7.05 (d, J=9. 0Hz, 2H) . 7. 0 
8-7. 22 (m, 5H) . 7. 2 7-7. 3 6 (m, 
6H) , 7. 3 6-7, 4 2 (m, 4 H) . 
MS (m/z) ;4 0 2, 3 2 4, 2 7 9, 2 3 4, 2 
11, 13 4. 91c 
[00 7 0] &J&m 2 

i - ( p - i/^jvr ^yy^ ~M -i. 4, 4-b 




lL©^J77^3^m^7. 6g (3 13 
^y^/V) . T H F 1 7 m L, 1 5mL«rff 

4— S^c^A^T ^yO-V^zn/ V (2 b) 59. Og 
(2 33$y*W . ^§8^7-1 7 3 11 2^*- 
B«S*tfc*»trflv^***tfc3 B 3— S^*-* 
ry^p'JK(lOa) 5 8. 4g (2 5 6^y* 
/V) , THF 1 6mL*5WW^3 5 OmLi^ 
*»**2 5~3 51C-01 «PlBd^-C*TUfc. 
5BMBR*S*fc«* «ftr^?A8 3 g^T7K7 5 
0mL(C»^Ufc««^av^o »*«rtfV\ 

^*S/*A"t?ft**U R*§bfc 0 **»*rl 2 0mL 
c^T-fe 2 4 0mL« A ^ Vjft»?>liMMIrt"5 

1 1 1 g o^b«>o*i«Bf*^»e>^*: ( X H-NM 
R(a^h7^^=0. 8 4) . ^CO^O^h/V 
xy3 5 0mLi*U isV H*?** 8 g 1 «f 

Ma^b. ^>i© (^y*^5 0mLOh/^y7?ft 
#bfc) *. fiffiLto i»**18 0mL©7thV 
£37 OmLW^ ^Oi&&»tt*^Sfe*bfcfcr. 
5 5 4. 0 g (D&\x<4t&M 8 <b*xfc (^^^ / 
yi^©«*5 4.- 0%, 1 H-NMRia5h7^ 
*Jt*=0. 9 1) o I©5t)5g*Wt^^ 
f^e>Sfiatt2. 4gOb5^*lt*0. 9 9 

[0 0 7 1] h/l^— *tt£AT 

mp ; 1 3 1 - 1 3 3*C 

ih-nmr (b7y^t c - ^co^^rlBi-) 6 ; 

1. 12 (t, J = 7. 1Hz, 6H) .3. 3 2 
(q, J = 7. 1Hz, 4H) . 6. 52 (d, J = 
9. 0Hz, 2H) . 6. 68 (d, J=H- 5H 
z, 1H) .6.71 (d, J = l I- 5Hz, 1 
H) , 7. 03 (d, J = 9. 0Hz, 2 H) . 7. 1 
1-7. 2 5 (m, 5H) , 7. 3 2-7. 3 9 (m, 
6H) , 7. 3 9-7. 4 7 (m, 4 H) . 
MS (m/z) ;4 2 9. 4 1 4, 3 5 2, 2 94, 2 
7 9. 2 3 8. 2 1 8. 1 94. 1 9 7. 1 1 8. 9 

lo 

[0 0 7 2] aBft«r»0fflbfc#**#7A* 
p ^l,^77^ (vy^^/K h/i^>/^* 

Jt*o. 0 1 <DttMik&to 3 £#fco rofcooSfe^ 
mp ; 1 6 5- 1 6 5. 5^ 

i H -NMR (^^#Otr— 6 ; 1. 2 0 
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(t, J = 7. 1Hz, 6H) . 3. 40 (q, J = 
7. 1Hz, 4H)\ 6. 57 (d, J = ll. 4H 
z, 1H) . 6. 67 (d, J = 8. 8Hz, 2 H) , 

6. 95 (d, J = ll- 3Hz, 1H) , 7. 15 
(d, J = 8. 8Hz, 2H) , 7. 1 5-7. 2 9 
(m, 10H) . 7. 3 0-7. 3 5 (m, 3 H) . 

7. 3 5-7. 4 2 (m, 2 H) * 

[00 7 3] rn^#^tLfc^<^^it^^X.Sr 

({Ito. 8£Jt±) *5J:T^h7^^^W:^o<g:v^it^ 
[00 74] -87*0) 3 

i - ( p - h^jvt ^/y^ ~/v) - i- (p-* ^ 

^y=c=L;V) -4, A-*>y=.=*As?#*J=ss 

&tfM2bfM0*»K-£V* ^^^6. Og, 
4-^^r^/-4* v 

(2c) 53. 5g (18 9>;K/V) . 3, 3-i?7 
x=yVry;^P !)K (10a) 47. 4g (207^ 

109. 2gojHi««Sr#fc. rototr^v^^ 

-A- 2 5 0mLi^^2 5 0mL^Wa*» 
§:h;Vxy3 0 0mLl^U */9 * 0 s t#* 

fcii*w«#u d som 

L) irT-feb^ (6 0mL) j&* b ft £>S» 
$U 0 ^d>&OiR*4 0. 4%) £:# 

/Co 

[0 0 7 5] r<Dfc<o<0»WU h/i^-^m^T 
mp; 132-I34t 

i H _ NM R ■(■b9V^#<0*SB-r) 6; 1. 12 
(t, J = 7. 1Hz, 6H) . 3. 31 (q, J = 

7. 1Hz, 4H)> 3. 85 (s, 3 H) , 6. 52 
(d, J=9. 0Hz, 2H) % 6. 63 (d, J = l 

1. 4Hz, 1H) ,6.78 (d, J = l 1. 4H 

z, 1H) > 6. 95 (d, J = 8. 7Hz, 2 H) . 

7. 04 (d, J=9. 0Hz, 2H). 7. 11- 

7. 40 (m, 12H) . 

MS (m/z) ;4 5 9. 3 8 2. 2 2 4 e 

[oo7 6]f*«iu ^y*wwovf 

V^kT± b^frb2®W&&-rz>z.t\z&*), b7> 
;*#J£^0. 2 1 <DftMl4ti3%0 4 (mp; 123—15 

s&z£x.z>z.t\c£?) b y ^xftft&<n&*z whites 



[0 0 7 7] ^J&#J4 

4> 4_c?_ (p-^yyv) (*!K«flrfHfci 

2) 

^*fl2i:^*<o*ifelcJ:9, ^^>«^A6. 0g. 
4-S^t^/wr tJ*<^S7^J^ (2 b) 53. Og 

(2 0 9^;^/v) % 3, 3--^- (p-by/w) ry 

^n!)K(10b) 6 1. 4 g ( 2 3 9 ^ V 
f,^y^7^U £bfcilft*Kft«rfi : o"Cl 1 3. 6 

te^re 9. og^m $bi:b^5 0 0 

mLi«U>y^^7 0 g t^Cl^WU * 

artia 1 ? 2 5. 5 g (4-^^/vr^ y-<>-^^ 

;c/ V (2 b) ^)^^4X^2 6. 7%) (Db7^*fctt 
^ 0 . 9 9 (Om^it^^S 1 2 ttfco (m p ) 

^174-17 e'C-e^ofdo 

[00 7 8] 1 H-NMR 
la-T) 6 ; 1 • 12 (t, J = 7. 0Hz, 6H), 
2. 30 (s, 3H) . 2. 42 (s, 3 H) % 3. 3 
2 ( q , J = 7. 0Hz, 4H) . 6. 55 (d, J = 
9. 0Hz, 2H) . 6. 65 (d, J = ll. 5H 
z, 1H) , 6. 7 1 (d, J = l 1. 5Hz, 1 
H) , 6. 9 8-7. 0 8 (m, 6H) , 7. 2 0 

(s, 4H) . 7. 3 0-7. 3 5 (m, 3H) . 7. 
36-7. 4 0 (m, 2H) . 

MS (m/z) ;4 5 7, 442, 366. 229, 1 
9 5, 

[0 0 7 9]«i8iU i/y^;V*7^n-7b 

^#Jt*0. 1 4<Z)Jfc«{fc£*l (mp 16 0-1 8 5 
<C) ^ttfe»€>axfc«»OS^Ita»8 

not^ ^7^it$li0. 8£*±) SrPM 
[008 0] -g-J&^J 5 

1 -p-^-n-T/atVl/T^/^-A') -1, 4, 
4 — h U7x^^^xy (^^{fc^l 5) 

^^I2i:!^«o^icJ;9, ^^->^^2. 3 g . 
4-^-n-7 p of/vr-;;^/7x;y (2c) 2 
0. og (71. 2 ^ t ; . 3, z-^y^fvr 

9/l>#u y K (1 0 a) 16. lg (74. 8^y^e 
yW) §l#tt#«WcRlSUT3 8. 9 

h^^^^- b^m^) t?*»l, $bjc>ry 

^b^SSSriftOigUTl 1. SgOby^lt 
^0. 9 3 <DMmt&%> 1 5 Wtt3 6. 2% 
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-e*> 9, (mp) fil 3 6-1 37W^fc. 

[00 8 1] 'H-NMR (b9V^#©tr-^«*«: 

ISi") 6 ; 0 . 90 (t, J = 7. 5Hz, 6H) , 
1. 5 7 (sextet, J=7. 5Hz, 4 H) , 
3. 1 9 (t, J=7. 5Hz, 4H) .6.49 
(d, J=9- 0Hz, 2H>, 6. 69 (d, J = l 
1. 5Hz, 1H), 6. 7 2 (d, J = l I- 5H 
z, 1H) . 7. 03 (d, J = 9. OHz, 2H) . 
7. 10-7. 28 (m, 5H) . 7. 30-7. 40 
(m, 6H) , 7. 4 0-7. 4 5 (m, 4H) . 
MS (m/z) ;458, 428. 400, 1 94, 1 
6 7 

[00 8 2] «K«MBU f»*^v*»fe?MB*yc 

h^^frtt^O. 5 4<Oft»^5 (mpl2 2. 
5-12 3. 5<C) r#f>Hfco r*tfe»?>*ffc 

[00 8 3] 6 

i- ( p - n tvvT ^ /7~~M -I-? 

it&yoi 9) o-a-^ 

g ^ (2 

c) 14. 3g (50. 8 5 0**0 % 3, 3—3*- 
(p-MJ^) TP^PDHdOb) 14. 3 5g 
(5 5. 9 ^ y frhfy—TBUS* 3l#$c#fl&* 

WKfcWtU' h/^^/-^*^ (»*> 

^19$rl3. 5g#fc 0 IRW5 4- 5%-C*>"K 
IbK (mp) 1*1 3 4- 1 3 
[00 84] L H-NMR ( b 9 ^*ft<*> 

5;0. 90 (t, J=7. 5Hz, 6H) , 

1. 57 (sextet, J = 7 . 5Hz, 4 H) , 

2. 28 (s, 3H) , 2. 40 (s, 3 H) , 3. 1 
9 (t, J = 7. 5Hz, 4H) , 6. 49 (d, J = 
9. 0Hz, 2H) . 6. 6 5 (d, J = l 1. 5H 
z, 1H) > 6. 70 (d, J = l 1. 5Hz, 1 

H) . 6. 9 8-7. 0 8 (m, 6H) > 7. 2 0 
(s, 4H) . 7. 3 0-7. 3 5 (m, 3 H) , 7. 

3 6-7. 4 0 (m, 2 H) . 

MS (m/z) ;4 8 5, 4 5 6. 4 2 8, 2 94, 2 

4 2. 1 9 5. 1 0 5 0 

[0085] Mkfcaiiu 

f^y^tt^O. 3 7<DttMit&V0G (mp;128 



[0086] nmm 1 

^^;V7^ni/7^y (a-TiOPc, UJglfe^tfc^: 
(PET) ^^AfcTA'S-**** 

tttt^o. 91) (B-i) -e^£ 

ns^7xy -/i/ a/ *y~; -n>§mm&rt y * - 

- K"c±re«»is*JiJifc«« sows p#rasy& 

[0 0 8 7] -<D£?\zvx'&bfrizm^nm*ft<» 
m ^&&&zwmteMnmmmv pa-82ooi 

troTHf«*b^ ^ffim^v 0 (HMStri-v) **'J£ 

J*-v) ) />n^7^«t^S5/W^^ 
$ri/6^-T^^^^^S E i/6 > *v^»«5 
[0 0 8 8] ^it^J2-4 

r&o^&mt&Voi 0 (b7V*tttt*o. 8 0) , 

15 (h7^*W0. 9 3) . 19 (h7^*H; 
^0. 9 2) £^:*veniM;£fl£x «5fi^ (B-l) 

y*-#*-M«» (ffi^M (*») ) 

r*»5S5*; (A- 2) -Cj5%**Lft#9*— **— b»* 
[0 08 9] Hife^l 5 

fc«*ft-fr«8 (h^V^^it^O. 9 1) $:0. 5* 
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matT&it&to (a) £o. 5it^, mm* (B- 

[00 90] 
[ft20] 



(PhCH : 




[0091] r J; 5 in br»t>n^«^««*«f«> 
«^.^K«ttS:36*« l * ^«fc«J£ Lfc 0 ***** 2 



[0 0 9 2] YcWm 1 

«i (h^v^^Jt^o. i4) zimmMtmrn* 

(B-i) -c^S'nstf^^sy— /vA/tf7=c/— )v 

[0 0 9 3] 
U£2] 



1 



2 



3 



4 



5 



i 



(h^>3.**tt*0.80) 



(B-l ) 



Ch5>*tt*t*0.91) 
(O.SU0) 
ffcSS! ta) (0.5M») 



0.14) 



(B-1 ) 



CA-2) 



(B-l) 



(B-1) 



(B-1 ) 



[0 0 9 4] . 

^/V7^P^^ (0— TiOPc. 0J&§£^ 

(«o «) ilf^^^ ^ ir— *ic b «n 

h (PET) 7* /DICTA'S 

v*#Jt^o. se) ^rim*^ mm* (b-d -e 

a***,***:?*/ — ;va/ * 7 =n ✓ V 
*_**-MMi (W3t»M (80 ) 1H^ D 

[0 0 9 5] H*fe#J 7-8 



tt-TiOPc 



a-TiOPc 



«-Ti0Pc 



a-TiOPc 



a-TiOPc 



«-7iOPc 



(-V) 



943 



915 



869 



999 



1003 



(-V) 



770 



754 



695 



813 



793 



(-V) 



(IUX.S) 



0.48 



0.54 



0.48 



0.51 
0.54 



(IUX.S) 



0.84 



1.04 



0.97 



0.9S 
0.99 



-f±?\zM^it&Vol 5 (h?:/*#*t^0. 9 1) . 
19 (h^V^Wt^O. 8 2) Sr^rfr^tLlM:^ 
IfSt^ (B-l) -C^StbS^^*^— 4/ A/ If 

y=IL y —/um&M&tf v * — h mm (mitmm 

(80 ) ilt^i^^ PC3X ^ ;/8 S*^ T ^ 

£* 3 iC^-f- 0 
[0 0 9 6] ^^109 9 

fc«^flS-&»8 (h^^^^tfc^o: 8 3) £0. 5fi 
4»fcTIBfl?fi* (b) £0. 5tHk (B- 
1) ^SfrbStf^siy'— /UA/fcT^*/ — ^Si** 

-fr* » b«tJM (80 ) utai: 
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[0 0 9 7] 
Hfc2 1] 



MeH ^ p=CH _ CH=C H<>N-<>^H^H-CH=C^^ 



[0 0 9 8] C»*5fcUT»fehfc»*W»i*#» 
[00 9 9] tfcfJE^J 2 

*i (b.?*oHWt*o. 14) i»SSPt»5SS; (B 
a**9#-**-b««i (W#S*£ (80 ) 1S*» 

[0100] tfc««l 3 

5tt:*Mfr&«>2£lSS», (B— 1) t?^$H 



Me 
(b) 



5 tr* 7 1 j —>va/ ir 7 * J — !> * — # . 

[0 10 1] 
[ft2 2] 




[0 10 2] £©J:$|IS«»^ftfc«**»WBfcf*0 
3 

[0 10 3] 
[«3] 











V 0 
(-V) 


v, 

(-V) 


V.,0 
<-V) 


(lux.s) 


E./I 
(hix.s) 


6 


^^{t^» 8 
<h5>*fctt*0.86) 


(B-1) 


0-TiOPc 


943 


788 


8 


0.98 


3.29 


nmm 

7 


IS 

(h7>**Jt*0.91) 


<b-d 


fi-TlOPc 


751 


541 


0 


0.85 


2.09 


a 


(h?>**lt*0.82) 


(B-1) 


0-TiOPc 


792 


564 


0 


1.16 


2.84 


*«* 

9 


«*fc£*a 8 

<h7>**tt*0.83) 
-fcgtt(b) (O.SMSO 


(8-1) 


/S-Ti0Pc 


717 


555 


0 


1.10 


2.60 


2 


0.14) 


(B-1) 


£-T10Pc 












3 




#y 

(8-1 ) 


0-TiOPc 


619 


370 


21 


1.32 


8.03 



[oio4] mzfrbwbfrftzoi^ mmt&mzR 

amwis^) , (v Rlc ) d5/h$v>ci*5*p 

[0105] Hl£#l 1 0 



-^BL-1) ltitefh7tKc75X30li 
=.> GgSttTiOPc (1) , rwt>o<DX^IiI*rSr 
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\s-s-rV7?\s- H (PET) 7^/vAC7/w?=5'A 

83) lsftasssitm^ (B-i) 

(uxnc «*) ) lfite-^ 0 "^ 88 

^m^M^^^ 1 tmmzm ^ it ° **** 

[0 10 6] 1-13 

mmm 1 o t wwit uc. y 5 ^ " 

TiOPc (1) ) M^TIWMM'*!'*' ~~ 

0 8 9) , 1 5 (h?^«t»0. 89). 19 
(b?>-*#)fc^0. 8 5) itftfflvHWi. * 

S£ (B-i) -essttStr^^.y-^A/if^*/ 

-/me#*&-#!> «*> ) 

f- '-tL Y9 9~~?\> — F-C-hfBfB$r%fe^-k 

c**t*h**u 8 o-c-es 45-^*# 

4 i'jf-"t"o 

[0107] Jgtfefll 1 4 

1 0 fc IBWSC UC» *#*t «*# 9 5 7- v 
K) go«Ht#+'/f#aW^vray 0**tt 

TiOPc (i) ) &m^xmM&&m&i&&.L.iz. & 

4 Ka*i- * 5 K«3MlSft* 16(1** ^xititm 0 . 9 
3) SrO. 5S£tSS£> TIE^b^l (O 0. 5«* 
SB (B-l) T*5W^7*;-W^ 



(#c) ) lBftSlSSri 7 ^ca^^>'8SSSC4 , "CiB'a^f 

[0 10 8] 
lflS2 3] 




[0 10 9] £©j:5K:u^fe*ifc«****#*> M:> 
4 tc*i% 

[0 110] fcfcSt«4 

o, 7 -y (TiOPc (1) ) £fflVvCm??|g£Jl&^ 

mmtsm i 2 fc*RtftttH c-e&** s b 9 >- 

4) Srl«SSlSi. *^ (B-l) T?5*SitStf*7 
JB (W3t*S (KB ) lfiftSS*^ 131131 ^^ 8 ®* 

[0 111] lt«5EW5 

mewl oiWHtut. »«fcMn^^s^^*B 

, yr _ v (TiOPc (l) ) Srfflv>r««f*iB*r» 

mut. JttStf 2 Sr i ffiaas. «5t^ (b-i) -e 
mm (WftsiK <ao ) i ° 

ni^V8«SSB«PfiS^«l-fe« bV 
^u-K-e±««t»^JI-tK«t* l '» 8 0*0-0 3 WW 
ftj»S*«3t#Sr#Kl-fc. r©±5KUt#f>ft.fcl 

[0 112] 
[*4] 
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V c 
(-V) 


V, 

(-V) 


V„ 0 
<-V) 


(lux.s) 


(lux.s) 


10 




(B-1) 


TiOPc 0) 


697 


541 


0 


0.29 


0.51 


n 


«^<t^a io 


#y*-tf*-h 

lb-l J 


Eat* 

TiOPc 6) 


655 


500 


0 


0.30 


0.67 


12 


<h9>**tt*o.89) 


(B-1) 


ttAtt 

TlOPc 0) 


768 


581 


0 


0.33 


0.69 


13 


<ht7V*#it*0.85) 


(8-1) 


TlOPc 0) 


759 


603 


0 


0.30 


0.61 


14 


#HK4k&£) 1 5 
(h7>X#lt*0.93) 
(0.5MM) 
(c) (0.5110) 


#y*i-#*-h 

(B-1) 


TiOPc (1) 


694 


511 


0 


0.35 


0.69 


4 


0.14) 


(B-1) 


Mat 

nope a) 


ttr 










5 




*y*-#*-h 

(B-1) 


matt 

TiOPc (1) 


774 


604 


12 


0.40 


0.90 



<D*#/hS^) . 05««<£ (V R1Q ) &*&^tifit> 

[o i i4] mmmi 5 

W2 -2 8 2 6 6WfKBl*ftWS!rti^ 
? ^7^VT^ (SfpttTiOPc (2) ) Srffl 

<D#»«££# 1) U-7 * W~ h (PET) 7^ 

8 in^xmtmo. 9 9) i£*SB*Ji 

Ut*3tSC (B-1) -e^Six5^7*y-/WA/lf7 
(«) ) iB*«£v^ ana:;? V 8 fiftSC 1 * 1 

8 0lC-e3«MMM**** ftt**^ 1 

-To 

[0 115] **Ml 6~1 8 
WiWlSfclWIHt^ ^¥2-2 8 26 5^*8 

(gg tt TiOPc (2) ) *rflvvcm**£»*#* 
^ 5 d^i" J: 5 ict^frg-®) i o 

*fl«fc*o! 8 5)', 12 (H?^#ltt0. 8 

4) 15 (h7^Jt^O- 8 7) «h«ill 

Mfc. WW (B-1) ^SW^7^^A 

/f 7 *y — D n»* 



S («0 ) iS«S5tS:^i=ei*^>'8fift« t t , "Pffi 

*5ic^-r. 
[0 1 1 6] ftllMl 9 
SU6«1 5iB«CtX, *fB3¥2- 28 2 65W 

(g^TiOPc (2) ) SrfflV>-cm«f5S*JB*^ 

^0. 84) 0. 5*«», "FBfl:** (d) 0. 5« 
*»iaJ:t«l*it* (B-1) T?*Sft5^7x/-/l' 
A//tr:731 y— ,p^fcJt£-3j<l);t/— b&flt (W* 

kk «*) ) lSi^&^n^^sssm^ii 

SJ:fc MU 8 0 < C-C3^fS^$*^« : ^**'- 

[0 117] 
Hfc 2 4 ] 




[0 118] -»i5lcl<^#?>Hfc^^*^^ w 
5 

[0119] ifctfcffl 6 



-19- 



i/ T ^v (Tiopc (2) ) zm^rnm&£M*& 
0 14) lSfW-t^^: (B-D 

[0120] Jttfc^J 7 

>T-V (TiOPc (2) ) «r«v^«af**»«r* 
jfcUfc. ft«te^2&l££SI5. (B-1) "C 

* s n a * y — ^a/ v ? - / y 

<«) ) 1 

K-C±|B«W*^i-t»-»* U 80«3 B^RB 



[0121] ifclfc^i 8 

i/T^s (tiopc (2) ) fcsv^*»*£»** 

t*tt:*^ft^fctfcfc** 3 ib9y*to£*o- 01) 
lttmSB> fl*^ (B-1) 

A/f7m/— /vM^S^^y MMB (ttift 

US (80 ) lli^^ 130 ^^ 8 ^ 41 ^ 

-To 
[0 12 2] 
[^5] 



is 



16 



*«6« 

17 



18 



19 



7 



(h^>X*ttg0.99) 



Ch^V^tWO.84) 



Ch3>:*ttit*o.e4) 

(0.S8S9) 
ft^ft (d) (0.5«ff) 



0.14) 



(B-1 ) 



TiOPc (2) 



(B-1) 



ess 

TiOPc ft) 



( 8-1 ) 
CB-1) 



TiOPc (2) 



(B-1) 



(B-1) 



(B-1) 



TiOPc <2) 



ttatt 

TiOPc (2) 



u a 14 

TiOPc (2) 



IS ft & 

TiOPc (2) 



[0123] _ 

v^lt^^Wftftfr^*******^ (El/2 x El/6 

<D»5/h$V>) . ^S^ffi (V R10 ) #/h*V^fc#*> 
[0 12 4] »t«2 0 

-/WBL-l) Ht^b7tKn7^>'30li 

S*X»fc*S**f«IBW«^. 1-29 

1 2 5 6 W*KW*^ v ^ a * Mv ' XBlltfc 
jgS^^^^P^r^y (8*ttTiOP 

c (3) ) lli^^i, ^f^^tr-^^s*!" 



sat* 



v 0 

(-V) 



705 



967 



V, 

(-V) 



584 



856 



843 



844 



742 



729 



***** 



787 678 



1002 



880 



(kix.s) 



(1ux.s) 



0.29 



15 



43 



0.58 



0.43 



0.32 



0.45 



0.85 



0.79 



1.66 



0.89 



0.70 



0.96 



2.01 



0.76 1.94 



U «^b«*8 (b7 

>*fcltm0. 92) llfWiffl^ (B-D 

[0 12 5] %««I2 1-2 3 



-20- 



V (g^TiOPc (3) ) Mv>-ct««tlft» 

^i**o. 9i). 12 wsxwtmo. 8 

0) 15 (h9^*«* 0 - 86) 
ftffifc, (B-l) t*5H5^7^-^A 

/ tf7l/ _ #— (W3t» 
X (80 ) laWSt***"**^****-** 

?8^S±^*n^a*U 8 0*CT?3»«BR1»**» 
[0 12 6] 11**9 2 4 

V (SgHttTiOPc (3) ) *rflw^C«»*£»** 

fcb^O 9 2) 0. 8k*»*TB<fc«* .(e) 0. 2 
2M*. UBS* (B-l) T»3ft*tf*:7*/-A' 

Rj£ «*) ) i««»fcfct>C^' at,31 * i/ **** 
HBM-Ji-hfcWftU 8 0tn?3*IMfc»3***#* 

10127] 
[ft2 5] 



(e) 



[0 128] r©£5K u-c#bJifc«^ : WW*« c ® 

6 t'^-r» 



[0 1 2 9] Jt«tW9 

jgffiH 2 0 fc n«R fC, JMtt***** * a 

->T=^ (TiOPc (3) ) «:ffl^X«flr38£JI*:»* 

4) lftMNSttMHI* (B-l) -CifSMW? 
Hi (|t)%PW («0 ) lM«i:**>*«*' 5 ' 8 * 

[0130] Jt«« 1 0 

, >7 -y (TiOPc (3) ) «rfflV>-cm^flSiM«r^ 

(B-l) -e*$*T,5^7a,y-/VA/e , 7*y-/V 
fi#*fr# 9 (BBftWB «*) ) lfi 

S^&S^n 8 co 

Slifc K^^-^V- K-C±ISWW8*«-t«=Wl5 U 8 

r#e>ntem^-^»S3t(*:^>m ; f-^^tt«r. **eu 

[0 13 1] JttWU 1 

->r=.v (TiOPc (3) ) *ffivvrw«Mi»*# 

#jfc*rottv<*WHb«*»3 (l-7^ftft*0. 0 1) 

ifi*«s, *3t^ (B-i) -c*$*i*fc'*7*y-*' 

(80 ) iM»*5?*t» 8 
JilkCWHU 8 0lC-C3«fflMfc«**«*fl c *IMt 1 ' 

•To 
[0 13 2] 
[«6] 



-21- 





gffftsBtt* 






v 0 


v, 

<-V) 


(-V) 


Oux.s) 




20 




(B-1 ) 


TiOPc (3) 


879 


528 


0 


0.43 


0.99 


21 




(B-1 ) 


TiOPc (3) 


786 


566 


0 


0.51 


1.20 


22 




(B-1 ) 


tt fl 

TiOPc G) 


825 


. 649 


0 


0.51 


1.11 


23 




(B-1 ) 


TiOPc (3) 


915 


668 


0 


0.49 


1.05 


24 


<h?>**it*0.92) 
(0.8M®) 
4fcg<fc (c) (0.2MSO 


(B-1) 


gate 

nope <3) 


784 


596 


0 


0.61 


1.34 


9 


(»fc3t(*«3F<t^12 
0.14) 


(B-1 ) 


TiOPc G) 


IS*** 
OS* 

mr 










10 


Jif*fc^2 


(B-1) 


TIOPc G) 


921 


702 


21 


0.52 


1.35 


1 f&Vfr 






HAt£ 


1026 


793 


37 


0.85 


3.52 



«M6;6*/h£v>) 
[0 13 4] 16*08 2 5 

■-m-»mn (a*fls*x* «*) #pir-A^9 

n->T = v (t-H 2 PO lffiS^***, #?*tr 

m^^y^^^^^ 7 ^ 1 " -1 " (pet) ^/w* 

[0135] «3*flS£* 1 2 ( b 9 V*#lfc* 

0 9 9) 1SS«> «3S* (B— 1 ) 
7 » y -;WA/^7 = ✓ -A«*«#* 9 b 
WJB (tUXMOB.) iM»tr^nn**V8m 

WMMttM.be** l~ 8 OfC 3 ■ 

&m 7 e^-r<> 

[0 13 6] 2U£#I2 6 



0^ 8 5) lfifiSSt, (B-1) -C^SHS* 

* -7 * y -W if 7 » ^ y 

h«tm m%mm m > litst^o^^ 

r±WW»£*-tfc**»~ 8 0^C-C3^ra$aS* 
[0 13 7] 3Ufe«H2 7 

{T _H 2 Pc ) Srfflv^m^*M*^l- fc » ~ 

ft 7 ICSH" * 5 teflEMls** l 0 ( b 9 ***** 
0. 9 4) 0. 5fi*SS> TBfl:** (f) o. 5m* 

«i§SC (B-1) -C^$^5^7o:y-/WA/lf 

mvito ro**bV^-^^-K-C±BfWW5*«)-t 

tctt*u s ot-eaHBi«*««Ml*fl«i'*. 

[0 13 8] 



[fl;2 6] 
,C=HC-0-CH-CH-^^-l 



Ml. » 

[01391 




7 t^Tni - , 

[0140] tfc«*9 1 2 



-22- 



(t _H 2 Pc ) «rffl^Tm^5l*S^^L.fco - 
lt*©tt^tttMfc#* 1 (f?v*#Jts£0. 14) l 

£ (80 ) ifi*f*&^*-e»^*^8**SS't'-eiB£- 
[0 1 4 1 I tfctSE^l 3 

SHIfl2 5fcl»»KU"C, tlt&I7^->T=^ 
(t _H 2 Pc ) Srfflv^-C«ffif*^Ji«r^^ fc « — 



3s<0«v>H:tMt:-&*3 (b5^#)t$o. oi) M 

Mzmxtfmm* (b-d tf***'-*' 

Rj£ (80 ) l««Sfe^nn3L^V8««»+-Ca 

"f. 

[0 14 2] 
[*7] 







«»*«*« 


*m» 


V 0 
C-V) 


v, 

(-V) 


V R10 
(-V) 


(IUX.3) 


(Iux.s) 






(B-1) 


T-H,PC 


1156 


1022 


1 


0.82 


1.54 


26 


MMfc*tt15 


(B-1) 


r-H,Pc 


717 


464 


4 


0.80 


1.61 


27 


«^<k^8 10 

(0.5»«») 
ft^ft (f) (0.5**83) 


(B-1) 


T-H,PC 


840 


589 


11 


1.15 


2.69 


12 


0.1 4) 


(B-1) 


x-H,Pc 


IS*** 










13 


(h^>*mtgo.on 


nty a 

CB-1) 


t-H,Pc 


1026 


793 


37 


0.85 


3.52 

i 



[0 14 3] «7^6Bb^fti5l^ 
©*tf*£v>) > a^mft (v R1D ) #**v*£*tf*> 

[0 14 4] jSJMfl2 8 

^9-A«m («*«*xnt «*> 
«ii»j»s*r»fctt*w«iw^. xiiM7^ 

pvr -y (x-H 2 Pc) trlXMAl*.. ^7^^ 
K«SraK';^^^^7^^-^ (PET) 

o-oMk tt*u l-fc. 
it&®)8 (h^**Wfc*o. 9 2) ig-ft£!tt3«fcttffl 
(A- 2, HMttWt* <*) J* 

Z-2 0 0) llt^^^ 1 ^^ 8 ^^ 

juiicmbu sotn? 3 

-To 

[0 14 5] **«2 9-3 1 



(x-H 2 Pc) *rJS^T*»»^*:#J*^fc« - 

0. 94), 15 (b9V^#W0. 84), 19 
(h^JXttJt^O. 88) £^*x<^*ximftSB£> « 

lSSff, (A- 2) 

-#*-hZ-2 00) lltl5i^P^>8 
[0 14 6] SOMA 3 2 

( X ~H 2 pc) Iri^Tlgiii^^o ~ 

^ s ^»rx ^ 8 ( h 9 ^*(«t* 

o. 91) £0. 7 5*«»i:TfBft;**-(g) *0, 
2 5im (B-i) -c^^ttstr^^^y- 



-23- 



[0 14 7] 
Hk 2 7 ] 




/O 



[0 14 8] r^*5tc#V»bnfc«^W***® 
8 [c^i~ 0 

[0 14 9] tttfeMl 4 

(x-H 2 Pc) *«v>T««»£Ji*r»rtbfc, ~~ 
**^v*:«tfls**i (b9^«t*o. 14) 5: 



«^ (B-l) 
%|IS «*) ) lM**:**^"**^^*** 

[0150] Jt«« 1 5 

(t-H 2 Pc) *J|V*TW«*Ji«»*l*fc. 3 
* Jt*Mfca*2fclM«. «** (B-l) 

M ^7x; -*a/ tr ^ - ✓ -/uS!#«*# 9 *- 

[0 15 1] 
1X8] 



28 



29 



30 



mam 

31 



32 



14 



15 _d 



CA-2) 



MHfcMMO 



1 5 



m^it&to 8 

(h7>X^tt*0.91) 
(0.7SM*®) 
<fc£fc <g) <0.25Mt») 



lttSfc£4*1 

«ias«*#»fc6«in2 

0.14) 



3 5 fc. 



CA-2) 



(B-l) 



<B-1> 



x -H ^Pc 



x-HjPc 



(B-l) 



x-H jPc 



<B-1) 



x-H^Pc 



<B-1 > 



[0 15 2] L «*-~ 

©*#*3v*) . &sm# (v R1G ) #*Sv^*#*> 

[0 153] SOMAS 3~ 3 5 
«**ffc-&*8 (h?^****©. 9 9) fcltKft:** 

3 («^t««8i:*3tttrac-ea>*«sb7^#Jt* 

#0. 0 1) *»*UC. h?*'**** (0- 7^ 

*0. 9 9. 0, 8 6, 0. 7 5) 0 £*L&**nW 
1 ******* (A- 2) T*£*L*rfU#-#*- 

M*j« (HffWfHfc* <*> * y z- 



t-H ,Pc 



V 0 
(-V) 



989 



887 



035 



(-V) 



<-V) 



905 



778 



946 



1100 



916 



***** 

(38* 



1066 



■ 2 o d) it 



998 



816 



TO 



(lux*) 



(1UX.S 

) 



1.25 



0.99 



1.20 



1.16 



1.05 



1.34 



2.74 



2.09 



2.63 



2.44 



2.23 



3.27 



y ji^-UV'^U'^^U-h (PET) :7^/W*-LtCTA' 

fitt, *«t UT^/^^ffiteO. 9 n s e c. 3 
3 7nmOtt^^-M^ T i m e — o f — 
flighttt (B*»W, IUPK». «S0JlE91 : 11^- 
29, 366 (199 0)) KTfrofCo 2 5 ^ 

<C. 2 5 V/M«nWB«»»»9»^ 3 to 



-24- 



[0 15 4] HMMl 6-2 3 

mmt&®>s ih7^*ft*&o. 99) kitmt&m 
**o. 01) ^tt, ^v*Wfc^<o. 7* 

^0. 6 0, 0. 5 0, 0. 4 0. 0. 30. 0. 2 



o, o. io; o. 0 4, o. oi) o rne>©t^ 

;VS:^1S«3 3-3 5i^tTV-h^»t^# 
•To 

[0 15 5] 
U&9] 



33 



34 



35 



ittatw 

16 



17 



18 



19 



20 



21 



22 



23 



#y 

(A-2) 



W^ib^tt 8 
(h5V*fctt*0.75) 



tt«Hb&fc3 

h^>XtttW0.60) 



ittt<b^#3 
h^>^tt*0-50) 



(A-2) 



(cmVV s) 



2.65 X10 H 



2.34X10 



(A-2) 



(A-2) 



(A-2) 



ttf&<b£*33 

h^>*<*tt*0.40) 



(A-2) 



fctta<b£&3 

(« ifi5ti*fl?iHb£tt8 t W\ C 



ttfc<b£&3. 

h^>^tt*0.20) 



tt**{bfH&3 

h^>^tttt*0.10) 



h^y;*(m*o.04) 



[oi5 6] [113*4. ^Ja f^lfrW 1) n 



#y 

(A-2) 



1.92X10 



-6 



1.27X10" 



1.03 XIO^ 



0.99X10" 



0.60X10 



-6 



(A-2) 



(A-2 ) 



(A-2) 



(A-2) 



0.52X10" 



0.4ZX10' 



0.66X10 



1.12X10" 6 



[0157] HJS^J 3 6 
fl^lO (V7^#^0. 9 4) lK*ftfc 
^it^: (A-2) ^^ftS^fr* 2 ^* — 4?*— b 



y/ru—h (PET) 7>f^±^T/V5€ril8*b^ 

l O ^^tc 

[0 15 8] Jt««2 4-2 5 

»s*fb£* i o <dwo v ^m^it&w i o kwa&xm 



-25- 



^Witmo. 46) , tfcttffc**4 (h7^W 
0. 2 1) *ffl^fc»«-»SOIi«3 6i:W«K:U-CS^- 



[0 15 9] 
[810] 









(cmVVs) 




fttfeffl 

36 




(A-2) 


1.93 X 10 s 


24 


h^>*i*tt*0.46) 


(A-2) 


0.81 X10' b 


25 


tt«4t^5 4 


(A-2) 


0.62 X10' 6 



[0 16 0] tioi 

**i ofc«Kr±ncnffc**h9^*i**^^ 

[0 16 1] HJ6^3 7 

mmY&mx* (h7^^o. 99) nt^t 
•«£ (B-i) nws****?*'-^*/*** 

«*) ) 1 P n y 8 f 

u:7 ^ w _ b (PET) 7-f/UA±!CT^5fc**bfc 



[0 16 2] tttt«2 6 

h7^^lt$««b^i (hy 
y^^it^o. 14) ftill»«v\ «5fi^: (b — 
1) ^stt*^7 3iy--/vA/tr7 3iV-A«*K 
-fr#P*-#*-MIM (tU**^ (80 > iSi^^ 

[0163] 

[ill] 









(cmW s) 


MM 

37 


(h^VX(*tt*0.99) 


(B-l) 


5.48 X10' 6 


26 

1_Q 


h5V**J**0.14) 


(B-1) 






^b^l5 (b9^#Jt*0. 9 3) iM&ttt 

(a-2) ^s*t,s>K9#— m»* ( - 

h (PET) y << /W» -blCT/V S bfc V— b ±K 

a#u 8 0 < c-e3»nw*a*fc. 

%mm 33-35^ iwkkhk Lfco 1 2 



[0 16 5] Jt«fe«2 7 

m^it^m 1 5 t> fc«^a* 1 5 * *3S5£ttPi 

*#it^0. 54) *fflV^fc«#M±3WS«3 7£±<f*l 

fe££i 1 2 ic^-To 
[0 16 6] 
[*1 2] 



-26- 



38 



mmt&to is 



27 <«ig5tl*fl*<k61&1 S<hfl£ 
h7>X(*it*0.54) 

[0 16 7] *1 2 b*OWA^^^3fc, lT'-^W t 

ttflMfrft* 5 «rffl vyffc«## J: 9 tKv^MW** 
[0168] 3 9 

«^19 (b9V^«Wt*0. 9 2) HiSJt 

Utitt*; (B-i) t»Sfr*****'-> l ' A >< lf:7i!t 
w:7 *v— h (pet) 7-f^±Kr^§tr«itfc 



<A-2) 



(cmW s) 



2.48 X10~ € 



tf'Jii-**-^ 0.75X10" 
(A-2) 

TmhWkWfcffl* 3-3 5£l^«tca05£U*:o 
^13 
[0169] itifctf) 2 8 

*#:H;*0. 3 7) ^V^cWilWi3 9t^< 

[0 17 0] 
[*1 3] 



39 



(b?>;*ttit*0.92> 



28 (mia^tt^ft^iQ^^c 

h^>;M*J±*0.37) 
[0i7i]*i 3 b-e>W5i&<eJ>3^ ] ji'r,mi — 

^i 9^iil^^^ 5 ^y^W^ 

[0 17 2] 

So 

[01] ^^om^^w^ v ^^^^^ m ^ 



(B-i ) 



(cmW $> 



2.71 X10 



-6 



#UA-**-h 0.71X10 
(B-l) 

[®2] ^*%tt&<»&&&**^*- /Uy * ui ' T 
[■3l«*«**8 (b9V^#Jt*0. 99) *3£ 

h9^*tt;W0. 0 1) *rBfrH©^Jt^a*ft*> 

[»-S§-<Dtfc§>3] 

i m^ii^s 

2 

3 T3I#JI 

5 



-27- 



(c) 



• • . 



[13] 



II] 



[02] 



(a) 



I 



(b) 



I 




3X10* 



£ 1X10* 
E 



i 



1X10" 7 



1 1 1 1 ". > 11 " i "<"" i " ' 

0 0.2 OA 0.6 0* 1 



(72) «3E 



(72)»W# ^Ui & 

#3SJI| JRW*^ A«-T I 4 #11* ffi 

WSSJllJRWlinSAW— TB4#11# x 



-28- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



